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ADDITIONAL QUESTIONS ON 33/66 KV INNER ARRAY VOLTAGE
How many cable suppliers currently state that they are able to supply and guarantee - under 33 kV
market conform conditions and substantiated in the ability to quote BAFOs to bidding parties - 66 kV
sub-sea cables for the bid of December 2015 (for Borssele, Site 1&2)? Please also indicate how many
suppliers confirm certification to be ready before financial close for the project developer.
In order to get reasonable information about the current status on development/market availability of
66-kV submarine cables and the planned market introduction of such cables the following well-known
cable manufacturers have been contacted and current development status has been discussed:


Nexans Paris France represented by Nexans Deutschland Hannover, Germany



Prysmian Group Milan Italy



JDR Cable Systems Edinburgh UK



ABB Karlskrona Sweden



NKT Cables Cologne Germany



NSW Nordenham Germany

As already stated in Whitepaper two different types of cables could be used for inter array cabling in
principle which are EPR and XLPE insulated cables. Advantages and disadvantages of both cable types
have been stated in Whitepaper as well.
Nevertheless 66-kV-submarine cables with EPR insulation have been successfully installed and operated
for offshore platforms in oil and gas industry since many years. Cable manufacturers state that they
could be used for inter array cabling of wind farms from today on without any problem.
Anyway the offshore wind industry is looking for XLPE insulated cables which have been exclusively used
for inter array cabling on 33 kV level but which are not commercially available yet for 66 kV voltage level.
All cable manufacturers mentioned above are in final development and/or testing stage for 66-kV-XLPE
insulated submarine cables for inter array cabling and therefore close to market introduction of such
cables.
Nexans, Prysmian and JDR were selected to be part of the Offshore Wind Accelerator (OWA) Program
funded by the Carbon Trust.
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Following cables are part of this development program:


Nexans:

630mm² Al



Prysmian:

800mm² Al



JDR:

630mm² Cu

All the three cables are in final testing procedures necessary for certification to be able to quote in BAFOs
which should be finalised within the next months. It is planned to have the cables ready for market
introduction and bidding procedures until end of 2015. Approximate data for budgetary offers are
already available for cable diameters between 150 and 800 mm².
Respective 66-kV XLPE cables needed for inter array cabling of Borssele Alpha should be available for bid
quotation in early 2016 assuming that remaining tests will be passed successfully. Of course practical
operation experience for such cable types won’t be available at that time. Extended test programs for
some cable prototypes necessary to be successfully finalised before delivery are expected to be
completed in 2016 or 2017 latest, which would be still in-time for Borssele site delivery.
Other well-known manufacturers like NKT, NSW and ABB have also stated to have the technology
generally available, being in intensive final testing procedures for certification and have stated that they
should be ready for bidding in early 2016 and for delivery in 2017/18.
The number of six well-known cable manufacturers contacted and having EPR and/or XLPE cables for 66
kV inter array cabling available should lead to necessary competition and therefore to reasonable market
prices for such cables.

Given the fact that the current top-5 offshore wind turbine suppliers consist of (Siemens, Vestas,
Senvion, Areva, Alstom), how many of these currently state that they are able to supply and guarantee under 33 kV market conform conditions and substantiated in the ability to quote BAFOs to bidding
parties - 66 kV turbines for the bid of December 2015 (Borssele, Site 1&2)? Please also indicate how
many suppliers confirm certification to be ready before financial close for the project developer and what
the minimum capacity turbine in their portfolio can be supplied at 66 kV.
DNV GL has contacted 5 major wind turbine suppliers to obtain information on the availability of offshore
wind turbines. The questions raised during the technical expert meetings have been sent to them by
email. On these emails no response was received, and it was decided to collect the information by
telephone. Finally, answers were received from 4 suppliers both orally and written. Suppliers were willing
to give information on the technical feasibility of a 66 kV solution and the consequences for the design.
Also information was received on the willingness and conditions to offer such solutions. However, wind
turbine suppliers were not willing to give insight in delivery times and market conditions.
In 2014, BAFOs have been offered by four different offshore wind turbine suppliers, offering 66 kV
solutions, with identical warrantee en O&M service conditions as market practice for 33 kV. In this
particular project, 33 kV was chosen as the preferred option because of the fact that for this specific
layout the achievable inter-array cable reduction (in going from 33 to 66 kV) was only approximately
10%, which only just balanced the additional cost of the turbines. As this turned out to be a cost neutral
decision, the more conventional technique was preferred. However, these offerings confirm both the
competitive availability of these turbines as well as the cost impact figures that are provided in the
earlier DNV GL whitepaper and TenneT position papers.
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Three suppliers clearly state that they are able to supply wind turbines with a 66 kV solution on time for
the tender. Two of these three suppliers state that 66 kV is the preferred solution for their newest and
largest turbines, and that these wind turbines have been designed with 66 kV in mind.
The other two turbine suppliers state that they don’t have an offering for 66 kV turbines at the moment.
They both mention that it is technically feasible to develop such solution and could be developed within 2
years. One manufacturer states that they see 66 kV as a potential way to reduce cost of energy and that
they have prepared plans to have an option for future generators to supply wind turbines with an export
voltage of 66 kV. The implementation of plans will be triggered by the overall market, which they
constantly observed. The technical modifications are limited to the installation of 66 kV transformers,
switch gear and an upgrade of internal platforms. As the tower is always designed and certified for the
project at hand, this is not an issue for the certification process. The reason that these 2 wind turbine
suppliers have not been developed a 66 kV solution yet, was characterized as a hen and egg problem.
Until now there has not been sufficient market demand for 66 kV, but once such demand is experienced
they can and will follow the market.
Mark up prices mentioned by turbine suppliers are in line with the numbers mentioned in the DNV GL
white paper.
In principal 66 kV solutions are offered for the newest range of turbines, which all have a minimum size
of 5 MW (Alstom 6 MW, Siemens 6 and 7 MW, MHI Vestas 8 MW, Senvion 6 MW, Areva 5 and 8 MW).
Senvion, Alstom and Areva don’t offer smaller wind turbines than 5 MW or 6 MW in their production
range and hence they are not able to supply 66 kV for smaller turbines. Siemens indicated that they
offer 66 kV only for their D7 platform and have no intention to supply smaller turbines with 66 kV
capabilities, unless there is a market demand in which case it is technically feasible to come up with a
66 kV solution.

For the cost impacts identified in the DNV-GL white paper (both techical and market impacts), please
provide an indicative range of certainty to these cost impacts.
Costs provided are based upon figures provided by suppliers. Tenders amongst a range of suppliers can
vary significantly and so it is difficult to define a range of certainty. The cost figures represent ‘middleof-the-road’ expectation as to the costs. Tolerances, around middle-of-the-road figures, of approximately
+/-10% are provided for information within the paper.

Please evaluate if the constraints (pipeline etc.) in the area of Borssele Alpha give reason to believe that
additional strings are required (more than 7 per 350 MW) due to unfavourable layouting constraints.
DNV GL has assembled collection arrangements based upon preliminary data. 116 x 6MW wind turbines
are associated with the Eastern Substation (Borssele Alpha). Ten circuits have been used to collect the
output of the turbines and form the connection to the offshore substation. Layout arrangements could
differ for the wind turbine layout given and with further guidance on constraints and layout preferences
and routing options across 3rd party assets.
TenneT have indicated that they have more detailed information on the inner-array cabling in-house that
will be used to further substantiate this.
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Please provide information in how many percent (in terms of operational capacity) of the currently
operational wind farms, infield redudancy schemes (i.e. looping of in-field cables, less than maximum
number of turbines per string) have been applied.
It is not easy to assign a percentage to the number of infield redundancy schemes. DNV GL have been
involved in numerous offshore wind farm projects. For those projects that DNV GL has been involved in,
there has not always been visibility on array cable arrangements. DNV GL is aware of many without endof-circuit redundant links. DNV GL is aware of at least one with redundant links. The choices for and
against the use of links depends upon the developers perspective towards redundancy, costs and value.
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